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Abstract. 2014 The relaxation of the electron energy distribution function (edf) in N2 post discharge regime has been studied by solving the Boltzmann equation without the term due to the electric field. The results have been obtained both in the presence and in the absence of superelastic vibrational collisions. In the first case the electron energy distribution function relaxes toward nearly time independent values rich in electrons in the energy range 2-4 eV, while in the absence of superelastic vibrational collisions edf presents a hole in this energy range.
This behaviour is reflected on the rate coefficients of the different processes. In particular, in the presence of superelastic vibrational collisions, the rate coefficients of the vibrational excitation and of the excitation of the metastable nitrogen atoms N(2P, 2D) can conserve high values also in the post discharge regime. [1] and the diffusion of active species as the N(2D, 2P) metastables [2] .
Flowing afterglow experiments have given the vibrational N2(X, v) distributions [3, 4] and the N atom concentration [5] , while recent calculations [6] have shown the relaxation of the vibrational N2(X, v) in the post discharge regime.
In this letter we consider the relaxation of the electron energy distribution function (edf) in the post discharge regime, by emphasing the role of vibrationally excited N2 molecules in affecting this relaxation. This study, which is complemental with our previous work [6] [7, 8] where n(e, t) ds represents the number density of electrons with energy between e and e + de. ,The different terms on the right hand side of equation (1) represent respectively, the flux of electrons along the energy axis driven by the applied field (OJfIO.6), by elastic (aJel/aE), inelastic (In), superelastic (Sup) and rotational (Rot) collisions. Explicit expressions can be found elsewhere [7, 8] .
The temporal evolution of n(e, t ) at the exit of the discharge is obtained by imposing E/N = 0 at t = 0. This is indeed an approximation, since the electric field can not drop suddenly to zero in the post discharge. As an initial distribution n( e, t = 0) we consider a stationary distribution obtained at the end of the discharge by solving the Boltzmann equation coupled to a set of vibrational master equations including the vibrational excitation and the dissociation process (see Refs. [6, 8] for details and for the list of the adopted cross sections). In particular the results reported in figure la, b are consistent with a reduced electric field E/N = 6 x 10-16 V . cm2 and with a vibrational distribution obtained after a residence time of 1 ms in the discharge (see Fig. 3 of Ref. [8] [4] . The role of vibrational energy losses in affecting the temporal evolution of edf can be better understood from figure 2 where we have compared the edf of figure la at t = 10-' s with the corresponding results obtained by neglecting the vibrational energy losses. figure 1) . Figure 3a , b shows the temporal evolution of edf in the post discharge regime, starting at t = 0 with an edf consistent with an E/N = 3 x 10-16 V . cm2 and a vibrational distribution characterized by a 0-1 vibrational temperature of 3 400 K as found in [4] . The results obtained in the absence (Fig. 3a) and in the presence (Fig. 3b) of superelastic vibrational collisions follow those discussed in figure la, b.
Let us now consider the evolution of selected rate coefficients. We can expect that the rate coefficients for inelastic processes having low energy thresholds Es can conserve appreciable values during the temporal evolution of edf in the post discharge, while processes having high energy thresholds will present rate coefficients strongly decreasing with time. This is [2] , even though in this case the formation of nitrogen atoms as a result of the V-V (vibration-vibration) pumping up mechanism [8] can further complicate the situation.
